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Abstract of JP2001 1 68907 

PROBLEM TO BE SOLVED: To realize highly 
efficient retransmission of data packets by 
confirming a transmittal state of the data packets, so 
as to avoid retransmission of ineffective data 
packets and to realize highly efficient data packet 
transfer, without the need for revamping a receiver. 
SOLUTION: The number of times which information 
has been retransmitted is set to a retransmission 
packet buffer management table as its element. 
After the retransmission of a data packet, the data 
packet that has been retransmitted is not 
retransmitted again, until a transmitter can confirm a 
success or failure of the retransmission of the data 
packet. 
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[4#ffilj*<DS&g] 

[1***1 1 -m<D^-^<Dffim*£tS7*-?'*fr y 

t r aft -r S ¥J£ x. a ft M © <h , 

£>aff 

[1***2] f—t^Ty h 1$ fo^W&m&lS £X*n 

m&^^<DfrxMt*<DmPF&^X'hzm*&mmmmFF 
#-§-£*#>, mn&fsittwmirttfrbMMx&mm 

try bnmmmm? ? y&mmmm&z^'t \z& 
±r-*>t?isaaf&^7^ w «" a>b a r Ka^u*: 

t^t<Of-^/^^ h#liflEJ«/f#*a**/h*>^-- ^ 
**r y h feJSKltlJESff ggtctt lsH&£tifz.mzn 

oii»**«*jftft^trI***lE«^aflrS6 

So 

[»** 3 ] TOEiS«SI1l3&*felMESflrSI«Jc>:*ft 
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-T 6<J: i t tc iS n y ^ fcaKS-*- 5 WE* ftJHftWff 
#-g-4ra*D-rs#S*r$tp»**2E«oaft«*. 

[xb*>i*iii&R9J] 
[0001] 

[*9lojR-r5«W##] *»Ettaft«*a>kgft« 

10 #'*>ry h*>#a«:jf*U aft««l*-tnfcJES CTf 
[0 0 0 2 ] 

[^*^S*ffi] 3Vt'a-^f^7r^/«, 

-^^^—^tea-cra, ftatt*?**^— *«aa* 

^g^^So ^OW, *ftS8«**^-iFoflMB*r*to 

^^{c, aft »«i-*nsra*Df (smihi 

[0003] c^j:5*aa*B«tB, mvmmmm. 
aa*B»iB*r*tTr*fc«>oaflr#««:^c2 

h^y t'a- ^NOoftSWfc:/* h=>;^ ITTC 
P (Transmission Control Protocol) (#'J W. R. Stev 

enslF, "TCP/IP Illustrated, Volume l:The Protocol 
s*, Addi son-Wesley Publishing Company, 1994^E# RS) 
BflMLStiT^S. 

[0004] «oTCPTii, Sfs^aiafflffafltc 

/fit U*>iSft glca*DT#ft^fcJ{), flaiSJffifl^ 
»<D««L«:aft8«kia*D-r« - £ ft^fc^M, 

aft*«n4, a^$nfcSft«^jffiff#-§-eAi*ojiisff 

#-§-£t>o-f-<-r<7)^~- ^^^^ix a (Go-back 

40 [0 0 0 5 ] ift#^ J»3febfc-r— *'**y ^&%bm£< 

mmmmzm%Q-rz>jj3:t^x. ixhsimm 

(SACK : Selective acknowledgement) ti^Jr^i/ b V 
£ LT«2pte£jhJt(M.Mathisfe*, 'TCP Selective Ac 
knowledgeraent Opt ions", RFC2018, 1996^#®) 0 SAC 

<ny*— 9'*fri/ ho«ff##«:iJlfaK«fca*D-r6o U 
50 [0 00 6 ] SACK**SrHSg-rsaiftKe-Ctt, w 
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So £;fe, TCPtlifj' Kb s/^^HJiSi-S^^^, 

r * Hcj;5««tt#»*i:ft5 0 Lfc^oT, r-# 5 

+ fc^X^tfiMJ* ft <5 D 

[0 0 0 7 ] '&&m$:m 5 ftt^ LH 9 £#88 LT^0J-r 

[0 0 0 8] £fe* TCP^^/^^^v'ayl^D 
3®lco^TI4lEa*Lftt\, *fe, »*«0>R91tt, 

So 

[0009] b 5 ic^-r^ftsis 1 1 ^.mmw: 2 -cia t 

CPfrnftZtl. gflgf 2T1i, RFC2018OS 
ACK^^aySrAfLT^StfiStSo H 6 12 S 

&>6 0 RFC20 18T-tt, ffiffR^f-^/^y h 

* £ tt, t/J^^^f hffl (:fc«HB[ : Le 

ft edge) £ft;*:<7V*>f h fit : Right edge) ^ 

HfcJ: 0«IMSJx6. ::r-ii SACKt^ay7 
^-^K*»oi5S«*B^^y h*:aiR»«**B (£A 
T\ SACK ^^5) ^^s/h^^o i£ff£l§i£^: 

[0010] H7ttiSfSSS«io5l»^i3 ^«j£g!T- 

iSfs«iTCP=i^^v^3 v«3Sx-^ 

#TCP3*^^aySrW*t5WiJ-ftKtf, HSWttl 
TCPM1^20, SfS«|TCP«L3lW3 OT'll i£{§ 

[ooii] SACK^^ay^ir^ 
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5RFC2 0 183tfril ffi©*JWcov>TI4m&L 
"0 N ftt/\ i~ftfrti>, Slow start, congestion avoidanc 
e, fast recovery, fast retransmit 7 /Is ^ \) (W. R. St 
evens*, "TCP/IP Illustrated, Volume l:The Protocol 
s",Addi son-Wesley Publishing Company, 1994^#B3)ft 

[0012] HI 7 M**-ra*fs3£« i -CIS, <, 7r 
■Y/MEiSI, fl^*— /K World WideWebft ¥<D7lf V fr 

0, TCPCOjS«(B!l<D«i3SS:tT5i*fS«flTC PM1^|5 2 
0, TCPCOS{f{iy^>M^^ff5Sft{IOTC P*&3®ffl$3 
0, f T C P ^ ;/ 3 y (7)tll^^t SM«T 

c p 3^^>> 3 yfif"-/;M o , i p<oi£ffiigco£k 

3g£tT?i£fi{&U I PMM5 0, I PO§fI«CDM3l£ 
n 5*(S« I PM313I5 6 0, i£faO0[§]i»<Z>;fe#<^to3®3: 

^ ^5^ftttii(ii^Msw7 o, &mm®B><Diz#><D#im& 

fT5gfS«lia»«3aW8 0, ±t?lsl»9 0, 
[0 0 13] VT (S) : &lCa£frr-i#v*-^4r5, 

(S) -l itO/<-f h#*riSflr Lfcr ^^r^c*i- 

[0 0 14] VT (A) : Sft«irC*fc:SfS*JBfM- 
30 SJfiJ*** (SfSSt?li, VT (A) - 1 *T?<73j«ff# 

MIS l ^rfSo 

[0015] : — *0«8-C»ft^riBft* 

"TS (TCPffiHr-fj:, S*-tr^;* ht^X (MS 
S : Maximum Segment Size) (C^i^-t"S) o 
[0 0 16] Sff«lttlM« 1 0 14, 7-?V4r — f 

40 T 1 2 3&^b«^K*ttS 0 

[0 0 1 7 ] i^ftiHTCPM^fR 2 01^:, ^^VK^i^ 

h<nnmtzffijLmmi,ti'<fry btvm-t&n&m'** 

yb'<y7r23k. y h^r^ftm> -S*IB, S 

[0 0 18] ft*3. gflgfiO^^VK^t^X^I 
5^ -f K«>JE 3RS« (persist) ^>f^(W.R. Stevens*, *TC 
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P/IPIllustrated, Volurael - The Protocols'", Addison-Wes 
ley Publishing Company, pp. 323-330, 1994*P#flK)ftt& 

[0019] ^ K?7n-$M 2 1 TEc, iSSft 

P£-f5o -Tftfcfe, VT (A) +r>^>K 

[0 0 2 0] f-^/^^hM^2 2r-ll ?>f^K 7(7 

9**ry hco^ — iff— $y>{— Ft U 7* 

— ps^sry h C0jiI^#-§- (sequence number) 7 >f — A' K 

(S) ffi^iry h LfcT*— <5"<4r$> hSrflsjSU ^<of 

— 9'**ry h Sri^fsttfl I P*&3®«$5 0(ci££ £ £ t>M, *0 
VT (S) ^cf—^^^ry V <D=t-—-yr^r*—<? 7 ^ —jv K 

[0 0 2 1 ] f— hf^iEftAS 2 *#)COi£ 

[0022] msnn&m^try 1^/^77117^ 

/U2 4 <om&?F-f^foZ>o y b'<? 7 tV 

I7-^;H1 S(t Lfc-T— h<oifeSS^-f h l 
0 1 , ^rOf-^/^ ^ h^jt^-f h 1 0 2 , i^ig^t 

^77^103 (RFC2018T*(D "SACK77^ JO 

fMfcSB 2 2 tt*«JO»fS <D*r-# y V Oi*{f <Z>»-fr 
tc, ^ro^-^^^s/ ho»^ Hit, JfcJR'M M 
tWiStf'^? h/^77fl7-^2 4 1^1, 

mmrnm? ? w « w (false^^s) icr 
j^-rso «a*i-*a^ roaisttB^^ra, sack 

[0 0 2 3] »a^^-7ffl»2 5^>f-r^^A7 

(t ft *5%iSIlSB7 7 ^ F A L S E 
r-*>5f-^/^^ h ) ^nmm^^ry V'<y7r 2 3 

[0 0 2 4] aKsffifl I Pftk3S«5 OT'te. i£ff{S0TCP 
[0 0 2 5 ] Sftflls]|flttSi*B7 Oflt it)®* 9 0 
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J/h/^77 7 1 ^ ±tJ 0^9 0— <D/*fry hi£{f 
[0 0 2 6 ] SffWH3^M^8 0T-I1 T 5 0^9 1 

[ 0 0 2 7 ] §{f{M0 I P*aS^56 OT'H Sff'^y h 

fr5o §ft(S0TCPM3l95 3 OT'll SACK/^j/h 
Z&m-tZ SACK/^j/ 1^31*15 3 1 ^b#fiS;*iX 

So 

[0 0 2 8 ] SACK/^y hfiI«3l-eH:, SAC 
* iXT I * 5 jSMfliBJiKJFS^ (acknowledgement number) 

^^3/ h w«8»«TCP3*^^ 

3 yfl7-7/M0O»iVT (A) (CRSU I? 
&m try V'^y7T 2 3f*ltc&>i?, ^m^<4 hflt^V 
T (A) - l&To?*— */<$ry h*:Si]|*-*-So 
Slffl/^ 5/ h/< 5/ 7 7f If 2 4 ICfc^T , * 

ft/VHi«VT (A) -i&>T<D7*—*'*fryh<nm 

[0 0 2 9 ] S ACK/^ ^ hBM 31«, i£ 

{filOTC P*0«3!5 2 0 iC. SACK^a^-f^ 

£0 iSftttOTC PM3l£|5 2 Ot'tl IfiSlffl^^rsx 
77flf-^2 4l:^^r, ffl*a£iXjfcL*:/n 5/^ 

*«7 7/«: "M" (TRUE^:i/Tt5) (Ct^o 
[0 0 3 0 ] iSff ttflT CP^IS 2 0 rtO^ — ^/^^ <y 
hM^2 2T*ij:, RFC2 0 18tfOl^l/\ 

^-^ h^r-T— ^^s/ hfffi8;«2 2fc^^T^bT)il 

[0 0 3 1 ] B9 fi^fs^g 1 t Sft^S 2 £ OPfl*^ 
-Wyh (lil9r-{^DT^g|^) *5J;{;SACK^ 
(B9tl4SACKi:l/7) CO^ n — O — ^iJ^ttf 

I4«it-*LT*>5. -r — ^^4r y hftnfgMPWgc^ 

<7>mn&mi.T\,^Z>y*-fs<try b%m'<<< V. 

J h^rig^L, SACK/^yhrtOftSSft*tt, SfS 

mnmpf%^. gm^o^ii, sACK^^ 3 y7^ 
[0032] m 9 iz.T^-r x ^> \c t£&*>igfigfi-ete. 
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DT (1025: 2048) , DT (2049: 307 

2) ©f-^/^sx hlizSBS^tit^S^^to 

So &*3, itHfSSfil ^, SACK (1 0 2 5, {30 
7 3, 4 0 9 6} } ^SfsLfcSSoWit/B/^y h^jy 

[0 0 3 3) 

[0 0 3 4] «Sftft?¥iSi*r«*Jcaitt5*Jfei: It, x 
-^yy^lOftiW/^P h3/K*^SHDLC(Hig 
h Level Date Link Control) hn/P (J I S X 5 2 

o 3^^^^Hcoiiff J Ro 5 'ltffi^m-^-Y i/^f-^ 
yv^Ji (XDLC) fc#^TISUH3jh,T 

"REi77r Mfflt5*swif)n*o n 

BMl^0 7 7^?r "I 8 fc-fc* hit, - 
lctyhSnfciB^:tt, SACK/^s/h* 

[0 0 3 5 ] Hi36i»7 7 ^ U M" ^ y h £*xfcx- 
*/^s/ hB, Mi;^^^^7^ HcJ; 

fc^mmX V + v^MSr^-rS (W. R. Stevens 

"TCP/IP Illustrated, Voluroei: The Protocols", Add 
ison-Wesley Publishing Company, pp. 249-301, 1994^ 
L^oT, ^^"CB, SiS^^rs/ hco» 

[0 0 3 6 ] 3t«ft (ifil^l "^-f^r* h^rlHl^l-rS 
SACK-TCP^ai^" , ft ^S^CQ98-63,pp 
21-26,1998^) T*B, A.Tt? b&&£.£ltt£^nT£ 

mmz, ik\zmm (*>l<bw£) tsf-^^^^ 
mm-r h mi&<D^r-?s< 

[o o 3 7 ] 43893B, 5 ftW;tl-ff toixfc t><o 

ft*?—***? h<DHmz®m-tz>^t&X'Z z>mm 
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'**y hsafcua-rsrfc^-csaaflrsjatriifft-r 

[ 0 0 3 8 ] 

[0 0 3 9 ] r ft fot>, *»9Jtt, —31603.— if 

tcte^ixfcttjisjiiff##^^^ft<7 =r -^^^^ h^a 

^:x h*rwas-*-s*«*r**.fcaflrK«-c*><5, 
[0040] ::r\ £ r: # 

WRtffcix, fflBESaS-f *^«B, £0*l*»iMcLfc 

[0041] ^ntct 19 , BaLfcf- 

&»£ft5x~*^*-;x htfm^iHSrlHJig-rsr £ 
[0 0 4 2 ] ftf-^/^y h^fSC^O^SOfl 

ifis m « *s x xi n m <o &m <o mm * * -r n m ? 9 ? t m 
40 ft&m^mx-<DT—?/<^yh<Dmm&^mm*km7 

[0 0 4 3] miBWi*^5^J|O*#iS:*036^-« 



(a) 

[0 0 4 4 ] roiS*1*B7 9^36«a**«B 

/^s/ hi: lTB»t5o 
[0 0 4 5] £b*c, Wi»liH»36«l£JL±-C 
77^ "ft" fc»»Lfc:^-*^y 10 

[0046] £ waiHi*3a«afBt**wisisi*6iT 

"CiSWB7 9^ "ft" r-feS-r-^^^s/ b<Dl%& 

-r, *f:^t»B7 7^ "ft" T-^s^-^^y h ^ 

HT*& 5 £ *iJSr U T £ * ih "T 6 0 
[0 0 4 7 ] rcoj: 5 ^77^ "It" MR 

"ft" «cLSiSlsI»4— oit^D$-&5o 

[0 0 4 8] ;ico<fc 3 ft#J« J: ft 

[0049] MESflrsnt^&miBSftsicccA 
xzz 0 

[oo5o] z<nm&<Dmuni£<?>&m<n^f&&m&-r 

-f httOrt-Ci^ofltfc^iSMBJOlff*** Lt* 

**'<>r httd*ffiiBftftJH»jiB^##ei±-efcDiMr 
ia**aa*BJ(Sff#*eJiT^*^-^^^5/ ho^r- 

h<oiSaraiB7 7^*5S«*Bi»S:*-r MR 
5£U »*«lB7 7^^i36«*aBS:^-t- "ft" T>*> D 50 
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icRSU Wis®*** l SLbt? 
fc9iSS«*B7 9^3a« "ft" a>b (cM^b/cv^- 

#*3, WiSEg*3^ai***waiiI*BT^iS«*B7 7 
^a* "ft" T-fc3^-^^;y h^W&^^S: "£T 
mr^u ws^^a* "K" icKtsjxr^st^r 

(D^—^^^y ha*5fcHS'"W hAta**/^^— y 
h^feW^ffllBSfS^ttlC^USiS^iXTtft^tt^O^ 

[0 0 5 1 ] 

Hl4^tB3Sr#lLTRSt«. BlWfKHi 

[ 0 0 5 2 ] #389112* H l tc^-T X 3 tc, -gco^- 
1f<atS«£^tr^~*^*- y Y\zz<r>*f—9 *>ry h<7) 

iSftmj? £ # £ is l x mm-r 6¥R-c*>5« 

l 2 0 Srf ifciSftSl l i: , HI 2 M^-T 
£5M, r go^— ^>$r ;y h^Sfltrrtor- 9**r 

y h^fB*nfcStIl5Jffl/?##^*«*<S5IE7 ? -^^^ 
^ h3^i!6**^fci:<E^Ufc»#o«*##-C*>SgfS 

fflts^t-fcstfcKaji 2 6*s xxfx^m^i 2 8 

ir, h*M*Hi*nfc£ #(cfiSEfc««F^ixr 

h^fcti^l 2 4^it//^iy hW3S«l 2 1 

[0053] ::t- ( *«Bo«»i:t5^:5tt:. # 

[0 0 5 4 ] &<?—9'*try bttfolznmiD&mnGM 
»^^/^77fi7-^2 4l;, ^^^^ 
-tmm?? ?2 0 2 £ gff 3£§ 2 X(Ot- ? y h<D 
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-Jf" (TRUE^i^fS) KR5£U 
^(Z>a«*B7 9^iSill**»*:«-t- "ft" (FAL 

EJ*£JLT^ai«»»7 7^3&« "ft" -CfcS^-^^-jry 
hOffi7 7^ "JT KRftU Si7 7^ "IT 

£ "ft" LSj2I[h]»&— oiKJD£-££o 20 

y * £ U S{| ^® 2 <D*«ti*«i£fMl5 12 9 
13, TCP^nM;l/OSACK^>aV7^-/L'F 
let 9 1f£gfi^®2T-10c{fc^LT^5^n y^o* 

irs ack/^ ^ h (Dmrnzkm^r-^y pott ir 
[0056] #«nxikMoaflrttiK^tt^i:B ^ 

^Tt7n-ft-hT^5o gflgf 2lj:SACK^ 
T^aVSrJMIU iSflTSSUl ^rSfS««2 i:OlH-Ctt 

i^/fl^y h^s/^ r ^3gx — ^2 4 IC^UT, #3S 

it^^^2 0 2^:ii^a-r5o 

[0 0 5 7] *^BMlT1i, feMnmm'mWittt:®. 
IT, *#]<z>i£fgtf>^— 9'*try SAC 

[0 0 5 8] *^Oi£fi<7>x~^/^;y h <DiJH§B# 

x-^/^iy h^rt« 2 2^>was«a»i 2 2m * 

? 7 7 ff 2 4 ©Si*B7 9 / S: "ft" , W 

my??* "ft" {c^^-f-5<t^ t>t-#^[°3^:co{ii^o 

[0 0 5 9] SACK/^^ hOgfi#m 
SACK/^5/ hSfSP*. hfffigW2 20 
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(1) s(itfcSACK/^y b<Dmmmm^^y <<- 

1) o 

(2) SSM/^ h y 7 r 2 3 iitv^f 

htc^o^r, s§ -r 5 5**'^ h 

l^-T^i: t fclc, WSflJ 7rfSf-^ 
2 4<oHf-^/^^ hco^^^r^iJI^-r^ (S 2) o 

(3) SACKt^ay7<f-^K^D5/^rt, 

(Right Edge)^*7tOfI (*;*:i£ttttK«H** 
#) (S3) e 

(4) SjSJBa**- y h/<^7rfir^2 4Wf- 

— $/ H£*5^T, J^T0>*a.3£4r*T5 (S4) o 

(a) SACKt^v'3y7>f-/UFr* > i£i^£if££n 

ri/^i^ (-rttfc-fe (S3) r-^^/^^u y?fr\-^ 

( b ) MiWOT, aWM75^ "ft" 

(c) waiaft^iejLi-t?, #>o. is««B7 7^ 

"ft" frti "M" ^WLmZtilzf—*'** y htf>i*K Ml 

(5) HT£f$/*Sry V ^< y y r^mv'—r//^ 2 4<d^t~ 

a«ii79y* "ft" -cfctK S5sni*^iei 

JbT% WiSIaifB:3ft«**Wi3lliI*eiT<0'r-- * '<4r y h<D 
W-&yy?tt (ci^ts (S5) o 

(6) h ^5/ 7 7f Sr-y/U 2 4 Of- 

^ h^kJffitc* J^T^MUl^tT 5 (S6) o 
•«S7 7^ "IT *>3§-&U:tt, -fc^-*'*^ h 

£ "ft" Ci^t^o 

(7) aft* Jitgft»ft«ff##i6»e) V K**^ 

2{C*5^T^bTJB*a3lfs-rS (S7) . 
[0 0 6 0] 
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